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CHAPTER 1 - EXECUTIVE SUMMARY
1.1 Introduction

This Master Drainage Study for Fanita Ranch Vesting Tentative Map has been prepared to
assess the pre-developed and post-developed condition peak 100-year runoff rates from the
proposed Fanita Ranch development. The project site which is owned by HomeFed Fanita
Rancho LLC is located within the City of Santee, California northeast of the intersection of
Mast Boulevard and Fanita Parkway and east of Santee Lakes Habitat Preserve. This
Drainage Study also addresses the accompanying offsite improvements to Fanita Parkway,
Cuyamaca Street and Magnolia Avenue.   See Vicinity Map below.
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Although the overall project area is over 2,640 acres, the project site studied within this
drainage report will be limited to the northern and eastern portions of the Fanita Ranch
development which will be accessible via the proposed extensions of Fanita Parkway,
Cuyamaca Street, and Magnolia Avenue.

With the exception of the areas relative to the extensions of Cuyamaca Street and Magnolia
Avenue, the majority of the Fanita Ranch development drains west towards Sycamore
Creek which flows south towards the San Diego River in both the pre and post developed
conditions. Per the FEMA Flood Map Service Center website, the site lies within a non-
printed Flood Map Boundary.  Therefore, no flood plains have yet to be delineated within the
project area.  Therefore, a Letter of Map Revision is not required.  The MSCP Open Space
Preserve is located immediately south of the developed portions of the site.  The
development will not encroach into the MSCP area with the exception of where access road
improvements require encroachments.  Since this project is located adjacent to a Preserve
area, it will adhere to the City’s guidelines pertaining to drainage and water quality.

Per the County of San Diego drainage criteria, the Modified Rational Method should be used
to determine peak design flow rates when the contributing drainage area is less than 1.0-
square mile.  Since the watershed subareas discharging from the Fanita Ranch site is less
than 1.0-square mile, the AES-2015 computer software was used to model the runoff
response per the Modified Rational Method.

Methodology used for the computation of design rainfall events, runoff coefficients, and
rainfall intensity values are consistent with criteria set forth in the most current “San Diego
County Hydrology Manual”.  A detailed explanation of methodology and model development
used for this analysis is listed in Chapter 2 of this report.

Storm Water Quality and Hydromodification for Fanita Ranch, and accompanying roads, will
be addressed per separate Storm Water Quality and Hydromodification Management Plans
for the 1) Village portions of Fanita Ranch, 2) Fanita Parkway, Cuyamaca Street and
Magnolia Avenue, and 3) Green Street portions of Fanita Parkway, Cuyamaca Street and
Magnolia Avenue. Please refer to the reports listed in the References section at the end of
this chapter.
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1.2 Summary of Pre-Developed Conditions

The topography for existing Fanita Ranch project area is characterized by rolling hills,
vegetation consisting mainly of shrub and incised canyons that partition the site into
numerous defined watersheds.  See Exhibit 1 in Chapter 8.  A ridge is located within the
eastern portion of the site which defines the areas draining west towards Sycamore Creek
and east towards unnamed natural drainage channels that then drains to the south.

The northern portion of the site where the residential development will occur consist of
undeveloped, natural land.  The proposed street extension of Fanita Parkway lies in areas
which are currently partially developed or graded for access to/from Sycamore Canyon.

The portion of the project to be developed with residential development (Village) is located
at the upper reaches of a watershed and therefore does not have offsite flow conveyed
through those portions of the site.  However, areas within the lower portions of the project
area relative to Fanita Parkway and Sycamore Canyon Road do receive offsite runoff from
both developed and undeveloped areas along the northern and eastern project boundary.
Storm drain facilities currently collect and convey runoff across Fanita Parkway and
Sycamore Canyon Road at various intervals along their length.  This runoff is mostly from
developed areas and is discharged into Sycamore Creek located parallel to the Santee
Lakes Recreation Preserve and Fanita Parkway.   Runoff from the proposed residential
development portion of Fanita Ranch currently drains into Sycamore Canyon which
transitions into Sycamore Creek.  Chapter 4 includes the hydrologic calculations relative the
existing condition at the site.  The scope of the calculations and Existing Condition
Hydrology Map (Chapter 8) includes the current storm drain infrastructure along Fanita
Parkway and its associated flows including the offsite developed areas east of Fanita
Parkway.  Along with the storm drain crossings along Fanita Parkway, the most notable
drainage features is Sycamore Creek located on the western side of the Santee Lakes
Recreation Preserve and the constructed open channel alongside the western side of Fanita
Parkway.  These latter two drainage channels are the existing major conveyance features
which carry the existing site’s runoff which empties into the San Diego River approximately
0.5 miles south of Mast Blvd.  Note that as of the date of this report the offsite existing
downstream drainage system, along Fanita Parkway south of Mast Boulevard, has been
identified by the City of Santee as deficient.  The Fanita Ranch project will implement green
streets along Fanita Parkway in order to mitigate project flows and will not significantly
increase peak flows or otherwise significantly contribute to the deficiency of the existing
deficient downstream system. Please refer to the project Development Agreement for further
discussion related to the existing offsite deficient facilities.

Runoff relative to the southeastern portion of the site north of the current terminus of
Cuyamaca Street and Magnolia Avenue consists almost entirely of undeveloped land with
sparse areas of residential housing.  This area drains towards the existing developed
residential communities.  Numerous runoff collection points are located along the northern
and western edges of existing development.  This existing condition has been evaluated as
part of this study and included in the calculations in Chapter 4 and maps in Chapter 8.
Runoff flowrates at each collection point were determined based on topography and
investigation of existing infrastructure within the residential communities consisting of inlets,
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headwalls, ditches, and other open channels.  This storm drain system is routed south and
empties into the San Diego River located approximately three miles south of the project.
The San Diego River flows west to its discharge to the Pacific Ocean located approximately
18 miles downstream.

For this study, the existing condition hydrology map has been subdivided into the watershed
areas summarized below.  The downstream points (nodes) were chosen to correlate with
the same points in the post developed condition.  Table 1 below summarizes the 100-year
pre-development peak flows to each of the delineated watersheds.

TABLE 1 - Summary of Pre-Developed Flows
PRE-DEVELOPED

Discharge
Location

Node

Drainage
Area (ac)

100-Year
Flow (cfs)

103 151.1 182.7
108 382.5 332.1
113 58.8 61.5
117 25.7 34.1
122 62.8 78.8
130 235.8 174.7
144 495.8 351.8
612 328.3 319.3
622 441.1 386.1
668 218.4 258.7
768 363.4 448.3
174 306.1 292.9
322 5.7 11.0
272 6.6 9.2
253 8.4 15.5
202 12.0 21.5
192 32.4 45.7
153 94.2 109.5
162 20.6 33.3
157 85.0 114.2
152 55.6 76.2
177 22.9 37.5
828 6.2 4.7
818 3.4 3.0
822 4.6 3.5
812 5.9 5.9
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842 7.4 6.0
852 5.6 4.1

Total: 3446.1 3421.8

Runoff coefficients of 0.20, 0.25, 0.30 and 0.35 were assumed for the existing tributary area
for soils A, B, C and D soils respectively. In areas with multiple soil types a weighted
average was calculated. Coefficients were taken from table 3-1 of the San Diego County
Hydrology Manual.  This coefficient corresponds to undisturbed natural terrain.  Supporting
calculations for the data presented in Table 1 are located in Chapter 4 of this report.  The
corresponding hydrology map is Exhibit 1 in Chapter 8.

Stormwater Run-on
The site does not receive any offsite runoff at its upstream reaches.  At its downstream
watershed discharge points, site runoff confluences with flows from Sycamore Canyon.

Hydrologic and Hydraulic Characteristics;
The project is located tributary to the San Diego River, as part of the San Diego Hydrologic
Unit, Lower San Diego River Hydrologic Area, and the Santee Hydrologic Subarea (basin
number 907.12).  In addition, the site has not been mapped per the FEMA website.  A
HEC-1 study of Sycamore Canyon and a corresponding HEC-RAS analysis was performed
by Rick Engineering in 2007.  This study titled Floodplain Analysis for Fanita Lake,
determined the expected Q100 floodplain along Sycamore Canyon during post development
conditions.  Chapter  7 of this study includes pertinent excerpts from the Rick analysis and
extends the floodplain analysis by determining the flood limits along the tributaries east from
Sycamore Canyon.  The associated Workmap is included Chapter 8.
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1.3 Summary of Developed Conditions

Project Location and Regional Context

The Fanita Ranch project site consists of approximately 2,638 acres in the northern portion
of the City of Santee (City) in eastern San Diego County.  The City is located approximately
18 miles east of downtown San Diego and the Pacific Ocean See Figure 1 – Regional
Location Map).  The project site is north of State Route (SR) 52 and west of SR-67 (See
Figure 2 – Project Site Location Map).  Access to the project site will be provided by the
northerly extension of Fanita Parkway and Cuyamaca Street and the extension of Magnolia
Avenue to Cuyamaca Street.  The project site is bordered by Marine Corps Air Station
Miramar and Padre Dam Municipal Water District (PDMWD) facilities and Santee Lakes
Recreation Preserve to the west; open space/recreational areas, including Goodan Ranch
Regional Park and Sycamore Canyon County Preserve, to the north and west; existing City
residential neighborhoods to the south; and Eucalyptus Hills, an existing residential
community, to the east.

Fanita Ranch Project

Fanita Ranch is a master planned community consisting of up to 2,949 homes1, generating
an estimated population of 8,552 people, up to 80,000 square feet of commercial uses, a
school site, parks, open space and agricultural uses (See Figure 3 – Site Utilization Plan).
The Fanita Ranch Specific Plan preserves more than 60 percent of the project site as a
permanent Habitat Preserve (approximately 1,650.4 acres).  Development is clustered within
three villages: Fanita Commons, Orchard Village and Vineyard Village.  Each village is
defined by its unique design theme, location, physical characteristics and mix of housing
types and land uses.  In addition to the villages, the Specific Plan includes a 31.9-acre
Special Use Area located in the southwest portion of the project site.  The Specific Plan
provides approximately 78.0 acres of public and private parks distributed throughout the
three villages, including the 31.0-acre community park, 30.4 acres of neighborhood parks
and approximately 16.4 acres of mini-parks and paseos. The farm is approximately 27.3
acres, with an additional 10.9 acres of open space with an agricultural overlay.
Approximately 256.0 acres of open space, outside of the Habitat Preserve, includes
manufactured open space slopes, fuel modification areas, trails, water
quality/hydromodification basins, pump stations and water tanks.

Each village/development area and key project components are summarized below.

a. Fanita Commons

1 If the school site is not utilized for school purposes, the school site may be developed with residential uses and
the total authorized units would be increased to 3,008 homes and the estimated population would increase to
8,723 persons.
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Fanita Commons is in the northwest portion of the project site and is planned as
the primary activity center for Fanita Ranch.  Fanita Commons includes a mixed-
use village center, an active-adult neighborhood, a K-8 school site, a community
park, a working farm and two preserved natural drainages with an adjoining
linear park. With the farm as its focal point, orchards, vineyards, fields and a barn
for community events define this village.  The mixed-use village center allows for
up to 40,000 square feet of commercial uses and residential, recreation and civic
uses, including a site for a new City fire station.  A 15-acre school site could
accommodate 700 students.  If the Santee School District does not acquire the
school site, the underlying Medium Density Residential (MDR) land use
designation may be implemented. In that case, the maximum total number of
units permitted in the Specific Plan would increase by 59 units for a total of 3,008
units.  Fanita Commons includes a total of 768 residential units, including 445
Active Adult homes and 323 homes within the mixed-use village center.

b. Orchard Village

The Orchard Village is located south of Fanita Commons and consists of
residential land uses, neighborhood and mini-parks and a centrally located
mixed-use village center.  The Orchard Village provides a total of 855 residential
units, including 454 Low Density Residential (LDR) homes, 368 MDR homes and
33 homes within the mixed-use village center. Open space and a linear riparian
area geographically and topographically separate the Orchard Village from
Fanita Commons.  Roadways, trails and a pedestrian bridge connect the Orchard
Village to Fanita Commons.  A neighborhood-serving village center includes up
to 10,000 square of retail, office and commercial uses.  The Orchard Village also
includes neighborhood parks and min-parks.

c. Vineyard Village

The Vineyard Village is in the northeastern portion of the project site.  The
Vineyard Village is separated from the other two villages by an open
space/wildlife corridor within the Habitat Preserve.  Two local streets connect the
Vineyard Village to Fanita Commons and the Orchard Village.  The Vineyard
Village provides a total of 1,326 residential units including, 749 LDR homes, 498
MDR homes and 79 homes within the mixed-use village center.  The
neighborhood-serving village center includes up to 10,000 square feet of retail
and office uses. The Vineyard Village also features agricultural land planned for
vineyards, as well as neighborhood parks and mini-parks.

d. Habitat Preserve

The Habitat Preserve is comprised of approximately 1,650.4 acres of
permanently preserved open space.  Open space within the Habitat Preserve will
be dedicated to the Santee Multiple Species Conservation Program (MSCP)
Subarea Plan Preserve currently being prepared by the City of Santee to ensure
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permanent preservation and management.  A Habitat Management Plan will be
adopted for the Habitat Preserve to direct the long-term management of
biological resources and meet the requirements of the MSCP Subarea Plan.  A
trail system through the Habitat Preserve will be designed to provide public
access, consistent with the MSCP Subarea Plan.

e. The Farm

The Farm is the community focal point for Fanita Ranch.  The approximately
27.3-acre Farm is located along the eastern edge of Fanita Commons and the
Orchard Village, near the center of Fanita Ranch.  An event barn featuring iconic
agrarian architecture will set the theme for the community and provide a venue
for special events and farming operations.  The working Farm is planned to
include terraced vegetable fields, pasture lands, limited housing for employees,
raised gardens, limited animal keeping and up to 20,000 square feet of
commercial uses.  A Community Supported Agriculture program is planned for
the Farm.  Food grown on the Farm may be distributed to local schools,
restaurants and other institutional facilities such as the congregate care and
assisted living facilities. Agricultural uses have an underlying open space (OS)
land use designation in the Specific Plan. The “Agricultural Overlay” provides
details regarding permitted agricultural uses.

f. Special Use Area

The Special Use area is comprised of approximately 31.9 acres in the south
portion of the project site.  Potential uses may include a solar farm, recreational
vehicle and boat storage, above ground agriculture, such as greenhouses or
similar uses.  A Mini Park (MP-31) is planned west of Carlton Hills Boulevard
which is planned to include a trail staging and parking area. Access to the
Special Use Area is provided via Carlton Hills Boulevard.

g. Parks, Trails and Recreational Facilities

The Fanita Ranch project includes a coordinated system of parks and non-
motorized use trails that connect to the three villages, regional trails and
surrounding open space areas, including the Habitat Preserve.  The trail system
connects to existing off-site trails in Sycamore Canyon County Preserve, Goodan
Ranch Regional Park, Mission Trails Regional Park and Santee Lakes
Recreation Preserve. Approximately 78.5 acres of public and private parks are
distributed throughout the three villages.  The Community Park, located in Fanita
Commons, provides for both active and passive recreation opportunities.
Neighborhood parks are planned in key locations to provide recreational
opportunities within walking distance of all homes. Mini-parks may feature trail
heads, overlooks and passive and active recreational opportunities.  A series of
trails and paths (“AgMeander”) connect the Farm to the Fanita Ranch villages

h. Mobility (on-site)
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The Fanita Ranch Specific Plan establishes an on-site roadway network and
street cross sections designed as a system of complete streets that support
motorists, pedestrians, bicyclists and transit users.  On-site streets are generally
two lanes and include traffic calming measures such as gateways, roundabouts,
narrowed travel lanes, on-street bike facilities and parking, a chicane, raised
crosswalks and intersection pop-outs.  On-site streets that cross open space
areas are designed to minimize impacts to sensitive habitat and to accommodate
wildlife crossings.

i. Mobility Improvements

Mobility improvements include the extension of three roadways identified in the
Santee General Plan Mobility Element, including: 1) Fanita Parkway
improvements from Mast Boulevard to the current northern limit; 2) Cuyamaca
Street improvements from Mast Boulevard to the current northern limit; 3) the
extension of Fanita Parkway from Ganley Road through the project site; 4) the
extension of Cuyamaca Street from north of Chaparral Drive through the project
site; and 5) the extension of Magnolia Avenue from its current northern limit to
Cuyamaca Street.

j. Development Phasing

Fanita Ranch is anticipated to be developed in four phases over a 10 to 15-year
period.  Phases may overlap or vary depending on market conditions and may be
broken down into smaller sub-phases.  Construction is anticipated to begin in
2021.  The Special Use Area is not tied to development phasing and may be
developed anytime during project build-out.

Overall, the site will include a variety of impervious surfaces including paved streets, roof
(homes, buildings), sidewalks, athletic courts, and parking lots. Pervious features of the site
will consist of parks, home landscaping, farms, orchards, open spaces, preserve areas, and
water quality facilities such as biofiltration basins. The site will be graded and generally
slope towards the west and Sycamore Canyon.  Grading along the southern boundary will
allow streets to be constructed for access to the site.  This includes the extensions of Fanita
Parkway, Cuyamaca Street, and Magnolia Avenue.  Runoff from the residential portions of
the site will generally be collected by inlets and conveyed towards one of the proposed
water quality treatment facilities.  Flows will outlet these basins and discharge into
downstream conveyance channels consisting of storm drain pipe, constructed channels, or
natural drainageways.  Storm drain, which will be sized during the final engineering phase,
is estimated to range in sizes between 18” and 84”.

There are a total of nineteen (19) storm water basins and three (3) vaults proposed per the
Fanita Ranch Tentative Map, which are accounted for per this Master Drainage Study.
These facilities include onsite basins within the specific plan area of Fanita Ranch and
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Fanita Parkway, and offsite basins and vaults located along offsite Cuyamaca Street and
Magnolia Avenue which are outside the specific plan area;

¶ Fifteen (15) basins (BF-1-1 through BF-1-6, BF-1-17, HMP-17, HMP-18 and BF-1-
RV1 through BF-1-RV6) are proposed onsite, within the specific plan area.
Biofiltration basins BF-1-1 through BF-1-6, BF-1-17 and BF-1-RV1 through BF-1-
RV6 will serve as combined water quality, hydromodification and/or detention basins.
Basins HMP-17 and HMP-18 will serve as hydromodification and detention basins.
The water quality and hydromodification calculations for biofiltration basins BF-1-1
through BF-1-6 and BF-1-RV1 through BF-1-RV6 are per the report titled “Priority
Development Project (PDP) Storm Water Quality Management Plan (SWQMP) for
Vesting Tentative Map for Fanita Ranch (Fanita Commons, Orchard Village and
Vineyard Village)” prepared by Hunsaker & Associates San Diego, Inc., dated
September 2019. The water quality and/or hydromodification calculations for Basins
BF-1-17, HMP-17 & HMP-18 are per the report titled “Priority Development Project
(PDP) Storm Water Quality Management Plan (SWQMP) for Tentative Map for
Fanita Ranch (Fanita Parkway from Ganley Road to Orchard Village, Cuyamaca
Street South of Orchard Village and Magnolia Avenue)” prepared by Hunsaker &
Associates San Diego, Inc., dated September 2019.

¶ Four basins (BF-1-10A, BF-1-10B, HMP-11 and HMP-12) and three (3) vaults (HMP-
13, HMP-15 and HMP-16) are proposed offsite, outside the specific plan area.
Basins BF-1-10A and BF-1-10B will serve as combined water quality,
hydromodifrication and detention  basins. Basins HMP-11 and HMP-12 and Vaults
HMP-13, HMP-15 and HMP-16 will serve as hydromodification and detention
facilities. The water quality and hydromodification calculations for biofiltration basins
BF-1-10A and BF-1-10B, basins HMP-11 and HMP-12, and vaults HMP-13, HMP-15
and HMP-16, are per the report titled “Priority Development Project (PDP) Storm
Water Quality Management Plan (SWQMP) for Vesting Tentative Map for Fanita
Ranch (Fanita Parkway from Ganley Road to Orchard Village, Cuyamaca Street
South of Orchard Village and Magnolia Avenue)” prepared by Hunsaker &
Associates San Diego, Inc., dated September 2019.

These basins will additionally serve as detention for flow control hydromodification and peak
flow attenuation.  Peak flow attenuation is required not only due to the increase
imperviousness associated with the development but because the site design proposes to
divert acreage from areas which drained easterly to now drain west towards Sycamore
Canyon.  Other areas along the roadway corridors of Fanita Parkway, Cuyamaca Street,
and Magnolia Avenue will include storage facilities such as underground vaults and above-
ground basins to address local peak flow attenuation.  The Proposed Condition Hydrology
Exhibits located in Chapter 8 identifies the location of each storage facility and its respective
tributary drainage area.  The following Table 3 summarizes the flows from the site in
proposed condition with consideration of peak flow attenuation.  Each detention facility will
be equipped with a riser designed to accomplish the  various functions.  Orifices placed
along the height of the riser will regulate the lower flowrates between 10%Q2 to Q10 in
order to address flow control hydromodification.  The cross sectional area of the riser will aid
in regulating the higher Q100 flows to reduce flows below existing condition.  The basins will
also include a second riser installed for redundancy and as an emergency outlet should the
primary riser clog.  Design of this secondary riser will be performed during the Final
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Engineering phase.  The rim elevation will be set at the peak head elevation above the
primary riser.  Depending on accessibility of the riser structures, it may be necessary to
equip some of them with a grate over its top opening as a safety measure.  The detention
basin analysis calculations were performed using the Civil 3D Hydraflow Hydrograph
extension.  Results for each basin are included in Chapter 6.  These results were integrated
into the hydrologic (AES 2015) model to determine the ultimate flows at the downstream
location of each node as listed in Table 3. Note that for the purposes of detention basin
routing the unmitigated and mitigated Q100 flows listed within the developed condition
hydrology maps correspond to the un-detained flows entering the basins (unmitigated)
versus the detained flows leaving the basins (mitigated), respectively.

The biofiltration basins proposed for this site will be lined and therefore, no infiltration is
assumed  within the limits of the previously mitigated area of the Habitat Preserve.

Per 6.2.2 of the San Diego County Hydraulic Design Manual, the State Division of Safety of
Dams (DSOD) does not regulate structures that are 6 feet or less in height, regardless of
storage capacity, nor do they regulate structures that have a storage capacity of 15 acre-
feet or less, regardless of height. Therefore, no proposed basins will meet the definition of a
jurisdictional dam. Figure 1 below compares the thresholds for jurisdictional and non-
jurisdictional dams.

Figure 1 – California DSOD Jurisdictional Dam Thresholds

TABLE 3 - Summary of Post-Developed Flows

POST-DEVELOPED
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Discharge
Location

Node

Drainage
Area (ac)

100-Year
Flow (cfs)

103 146.7 174.8
108 343.1 291.3
113 55.3 58.6
117 25.7 34.0
122 53.3 65.4

3310 290.9 174.6
1061 565.7 291.7
2241 333.6 213.2
8277 451.2 321.5

50 217.8 169.6
140 363 422.3
210 273.2 178.6
292 6.6 10.0
283 6.8 8.6
270 7.1 15.1
256 13.6 21.2
239 29.7 43.5
153 65.4 76.6
162 19.4 29.0
157 62 90.4
152 38.6 55.2
339 23.3 34.8

4028 4.7 5.1
4018 3.0 2.3
4022 3.5 3.2
4012 5.9 5.1
4042 6.0 5.5
4052 4.1 4.7

Total: 3419.2 2805.8

Supporting calculations for the data presented in Table 3 are located in Chapter 5.  The
corresponding hydrology Exhibits are located in Chapter 8.  The storm drain system and
layout will be designed to address peak flows as well as to integrate water quality features
needed to comply with the City of Santee’s BMP Design Manual requirements for water
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quality and hydromodification.  All site runoff will receive water quality treatment prior to
discharging offsite.

Runoff coefficients assumed for the proposed roads, commercial development, multi-family
development, single-family development and park sites are consistent with the County of
San Diego Hydrology Manual.  Methodology and reference information is included in
Chapter 2.

To prevent erosive velocities at pipe outlet locations, energy dissipating measures will be
included within the design.  These measures will be designed during the final engineering
phase and will include, but not be limited to, rip rap and concrete energy dissipating
headwalls. Landform grading has been incorporated to mimic existing conditions where the
proposed grading ties into or daylights with the existing terrain.  It is intended that the
stormwater from the manufactured slopes will sheet flow and follow the existing drainage
patterns.

1.4 Results & Recommendations

Table 4 summarizes the effects of site development at the downstream discharge points.
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TABLE 4 - Summary of Pre vs. Post-Developed Flows from Fanita Ranch

PRE-DEVELOPED POST-DEVELOPED DIFFERENCE
Discharge
Location

Node

Drainage
Area (ac)

100-Year
Flow (cfs)

Discharge
Location

Node

Drainage
Area (ac)

100-Year
Flow (cfs) Area (ac) 100-Year

Flow (cfs)

103 151.1 182.69 103 146.7 174.76 -4.4 -7.93
108 382.5 332.1 108 343.1 291.25 -39.4 -40.85
113 58.8 61.51 113 55.3 58.56 -3.5 -2.95
117 25.7 34.13 117 25.7 34.01 0 -0.12
122 62.8 78.75 122 53.3 65.43 -9.5 -13.32
130 235.8 174.65 3310 290.9 174.6 55.1 -0.05
144 495.8 351.83 1061 565.7 291.73 69.9 -60.1
612 328.3 319.34 2241 333.6 213.23 5.3 -106.11
622 441.1 386.1 2277 451.2 321.52 10.1 -64.58
668 218.4 258.67 50 217.8 169.59 -0.6 -89.08
768 363.4 448.31 140 363 422.28 -0.4 -26.03
174 306.11 292.94 210 273.2 178.57 -32.91 -114.37
322 5.66 11 292 6.6 10.01 0.94 -0.99
272 6.58 9.16 283 6.8 8.57 0.22 -0.59
253 8.37 15.52 270 7.1 15.05 -1.27 -0.47
202 12.01 21.54 256 13.6 21.21 1.59 -0.33
192 32.38 45.7 239 29.7 43.47 -2.68 -2.23
153 94.2 109.5 153 65.4 76.64 -28.8 -32.86
162 20.6 33.31 162 19.4 29.02 -1.2 -4.29
157 85 114.24 157 62 90.42 -23 -23.82
152 55.6 76.17 152 38.6 55.21 -17 -20.96
177 22.86 37.46 339 23.3 34.76 0.44 -2.7
828 6.2 4.7 4028 4.7 5.1 -1.5 0.4
818 3.4 3.0 4018 3.0 2.3 -0.4 -0.7
822 4.6 3.5 4022 3.5 3.2 -1.1 -0.3
812 5.9 5.9 4012 5.9 5.1 0.0 -0.8
842 7.4 6.0 4042 6.0 5.5 -1.4 -0.5
852 5.6 4.1 4052 4.1 4.7 -1.5 0.6

Total: 3446.1 3421.8 Total: 3419.2 2805.8 -26.9 -616.0
*-Increase in area is due to the area along Cuyamaca Street being routed towards the
development

As can be seen through review of Tables 4 above, the proposed basins for the Fanita Ranch
development project will help to reduce flows by approximately 616 cfs versus existing
conditions at the discharge locations listed above and shown on the hydrology exhibits in
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Chapter 8.  Therefore, the potential for erosion will be reduced immediately downstream of
these watersheds assuming that energy dissipation is adequately designed at the discharge
points such as inclusion of rip rap, concrete energy dissipating headwalls, and reinforced
turf matting.  Since the flows have been reduced for these watersheds, existing flow
velocities should not be exceeded due to the proposed development and erosion is not
expected downstream of these watersheds.

Summary:

¶ Drainage facilities within Fanita Ranch will be designed in accordance with the
requirements of the City of Santee Subdivision Manual, the San Diego County
Hydrology Manual and the requirements of the City of Santee BMP Design Manual
and Regional Water Quality Control Board.

¶ Development of the project site will not further degrade potential beneficial uses of
downstream water bodies as designated by the Regional Water Quality Control
Board, including water bodies listed on the Clean Water Section 303d list.

¶ Onsite and offsite drainage easements shall be provided to the satisfaction of the
Director of Development Services.
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CHAPTER 2 METHODOLOGY
Rational Method Hydrologic Analysis

Computer Software Package – AES-2015

Design Storm – 100-year return interval

Land Use – The site will include a Preserve area which is proposed to be dedicated
to the City’s MSCP for long term management.  Along with the preserve and
residential areas, other land uses of the site include a farming area, a town center,
parks, open spaces, educational facilities, and other community facilities.

Soil Type – Hydrologic soil group D was assumed for all proposed areas within the
grading limits of the project.  Group D soils have very slow infiltration rates when
thoroughly wetted.  Consisting chiefly of clay soils with a high swelling potential, soils
with a high permanent water table, soils with clay pan or clay layer at or near the
surface, and shallow soils over nearly impervious materials, Group D soils have a
very slow rate of water transmission. Hydrologic soil groups A, B, & C were also
applied to offsite developed conditions where grading will not occur.

The existing condition contained a mixture of hydrologic soil groups A, B, C, & D per
the NRCS Web Soil Survey found in chapter 3.

Runoff Coefficient - In accordance with the County of San Diego standards, runoff
coefficients were based on land use and slope. Runoff coefficients for existing
conditions with multiple soil types were interpolated by the amount of each soil type
within the designated drainage boundary. For proposed conditions, impervious areas
were calculated by assuming the largest product size for each single-family
residential area. The average impervious area for single family after taking into
account the road, driveway and walkway was 50% impervious. This corresponded to
a 0.63 runoff coefficient within table 3-1 of the San Diego County Hydrology Manual.
The corresponding exhibits and calculations can be found in chapter 3.

Roughness Coefficient – A roughness coefficient of 0.045 was chosen from table Table A-5
of the San Diego County Hydraulic Design Manual (2014) for natural channels
corresponding with dense weeds and heavy brush.

Table 5 summarizes the assumed runoff coefficients for all land uses.
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TABLE 5 - Summary of Runoff Coefficients

Land Use %
Impervious

Runoff
Coefficient

Single Family
Residential 50 0.63

Agriculture 5 0.38
Multifamily 80 0.79

School 80 0.79
Commercial 80 0.79

Road 95 0.87

Rainfall Intensity- The rainfall intensity is determined per the County of San Diego
Hydrology manual based on 6-hour precipitation amounts and calculated time of
concentrations. Six-hour precipitations are taken from San Diego county isopluvials.

Method of Analysis – The Rational Method is the most widely used hydrologic model
for estimating peak runoff rates.  Applied to small urban and semi-urban areas with
drainage areas less than 1.0 square miles, the Rational Method relates storm rainfall
intensity, a runoff coefficient, and drainage area to peak runoff rate.  This
relationship is expressed by the equation:

Q = CIA, where:
Q = The peak runoff rate in cubic feet per second at the point of analysis.
C = A runoff coefficient representing the area - averaged ratio of runoff to

rainfall intensity.
I = The time-averaged rainfall intensity in inches per hour corresponding

to the time of concentration.
A = The drainage basin area in acres.

To perform a node-link study, the total watershed area is divided into subareas
which discharge at designated nodes.

The procedure for the subarea summation model is as follows:
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(1) Subdivide the watershed into subareas with the initial subarea being less
than 10 acres in size (generally 1 lot will do), and subsequent subareas
gradually increasing in size.  Assign upstream and downstream nodal
numbers to each subarea to correlate calculations to the watershed map.

(2) Estimate an initial Tc by using the appropriate nomograph or overland flow
velocity estimation.

(3) Using the initial Tc, determine the corresponding values of I.  Then Q = CIA.
(4) Using Q, estimate the travel time between this node and the next by

Manning’s equation as applied to the particular channel or conduit linking
the two nodes.  Then, repeat the calculation for Q based on the revised
intensity (which is a function of the revised time of concentration)

The nodes are joined together by links, which may be street gutter flows, drainage
swales, drainage ditches, pipe flow, or various channel flows.  The AES-2015
computer subarea menu is as follows:

SUBAREA HYDROLOGIC PROCESS
1. Confluence analysis at node.
2. Initial subarea analysis (including time of concentration calculation).
3. Pipeflow travel time (computer estimated).
4. Pipeflow travel time (user specified).
5. Trapezoidal channel travel time.
6. Street flow analysis through subarea.
7. User - specified information at node.
8. Addition of subarea runoff to main line.
9. V-gutter flow through area.
10. Copy main stream data to memory bank
11. Confluence main stream data with a memory bank
12. Clear a memory bank

At the confluence point of two or more basins, the following procedure is used to
combine peak flow rates to account for differences in the basin’s times of
concentration.  This adjustment is based on the assumption that each basin’s
hydrographs are triangular in shape.

(1). If the collection streams have the same times of concentration, then
the Q values are directly summed,
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Qp = Qa + Qb; Tp = Ta = Tb

(2). If the collection streams have different times of concentration, the
smaller of the tributary Q values may be adjusted as follows:

(i). The most frequent case is where the collection stream with the
longer time of concentration has the larger Q.  The smaller Q
value is adjusted by the ratio of rainfall intensities.

Qp = Qa + Qb  (Ia/Ib); Tp = Ta

(ii). In some cases, the collection stream with the shorter time of
concentration has the larger Q.  Then the smaller Q is adjusted
by a ratio of the T values.

Qp = Qb + Qa (Tb/Ta); Tp = Tb

Underground storm drains are analyzed in a similar way.  Flow data obtained from
the surface model for inlets and collection points are input into the nodes
representing those structures.  Design grades and lengths are used to compute the
capacity of the storm drains and to model the downstream travel times.
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CHAPTER 2

METHODOLOGY – RATIONAL METHOD PEAK
FLOWRATE DETERMINATION

(ULTIMATE CONDITIONS)

2.1 – Design Rainfall Determination
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CHAPTER 2

METHODOLOGY – RATIONAL METHOD PEAK
FLOWRATE DETERMINATION

(ULTIMATE CONDITIONS)

2.1 – 100-Year, 6-Hour Rainfall Isopluvial Map
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